Morphological correlates of neurological dysfunction in macaques infected with neurovirulent simian immunodeficiency virus.
The pattern of neurological disease caused by human immunodeficiency virus (HIV) infection of the central nervous system (CNS) was investigated using a macaque model of acquired immune defiency syndrome (AIDS). Seven of nine macaques inoculated with neurovirulent simian imunodeficiency virus (SIVmac ) developed AIDS within 3 months. Four of these had clinically obvious neurological disease and extensive conduction defects in the form of latency increases in evoked potential (EP) responses. Neuropathologically, all four animals had disseminated white matter disease in the form of multifocal, perivascular and nodular parenchymal mononuclear cell infiltrates, along with extensive involvement of the cortical grey matter, leptomeninges and intracranial portions of cranial nerves. A brisk multinucleated giant cell (MGC) response was a frequent accompaniment in the affected areas. Three of the animals in this group also showed spongiform vacuolation in the occipital grey matter, a lesion described only rarely in HIV encephalitis. In the remaining three animals, there was only minimal evidence of overt neurological impairment or conduction defects. These animals had only mild to moderate neuropathological changes and lesions were virtually confined to the white matter regions of the brain. MGC responses were rare or absent in the CNS of these animals. Neuropathological findings in this SIVmac model have therefore shown good correlation with the severity of clinical and neurophysiological changes, and are reminiscent of HIV-1 encephalitis. More importantly, white matter involvement was a consistent finding in the affected macaques, regardless of the duration and severity of disease, or type of virus inoculated, suggesting an unusual susceptibility for lentiviral infection in these regions of the macaque CNS.